Introduction
In this paper, and in one to follow it, data will be presented to show that light-mass absorption occurs during photosynthesis. The present paper submits the experimental evidence obtained relative to error, to surface phenomena due to atmospheric conditions during weighing operations, and to the question of CO2-leakage through glass containers as possible explanations of the weight data. Experimentation GENERAL PLAN OF THE EXPERIMENT LIGHT-ABSORBER.-Planits capable of photosynthesis, and at the same time capable of withstanding the conditions inside an hermetically sealed container, had to be chosen. A preliminary series of extermination tests involving some 5000 mixed cultures of green and blue-green algae were run between 1917 and 1934. Invariably the blue-greens survived the greens. No great difference, however, was observed between the blue-greens and the unicellular greens. These forms were, therefore, chosen as the light-absorbing material.
PROVISION FOR CO2.-At the time of inoculation and sealing, the plants were in a balanced aquarium condition with protozoa. The source of CO2 supply for photosynthesis was, therefore, the respiration of both plants and animals, and the decay of dead organisms. This eliminated the necessity for CO2-leakage through the walls. If, however, the animals should not survive the period of experimenitation the necessity for CO2-leakage would arise. Accordingly a preliminary test to determine this point was made from 1934 to 1935. Samples of a culture containing both plants and animals were sealed within glass tubes. These were examined at the end of 1935, microscopically, through the glass. It was observed that some flagellates were active at the end of that time. While we know, therefore, that the internal supply of CO2 was present we do not know whether it was adequate.
PROVISION FOR TESTING CO2-LEAKAGE.-The adequacy of the CO2 supply not being established, it was, therefore, necessary to determine whether the gas could leak through the walls of the container during the course of the experiment. Solutionis flask in pair 22 gain w mg. Then the plant flask in pair 23 will gaini n -w mg. If the reading error is 0.01 mg., the three pairs should check within 0.03 mg., the standard deviation being 0.005 mg.
In addition to the four pairs mentioned, 10 others were prepared to determine the correlationi between observed weight-gain and photosynthetic activity. These will be described in full in a later paper. Point III is also a critical point when we come to conisider whether the rate of weight gain remained the same after June, when the plant flask was placed in CO2-free atmosphere. A glance at figures 1, 2, and 3 indicates that a slight break occurred in the weight curve of all three pairs at the temperature peak. Correcting for buoyancy alone, figure 5, no doubt partly corrects for temperature also. It is interesting to note that a correction, 10 = 0.005 mg., for pair 20, yields almost the duplicate of the curve represeuiting 1 ml. buoyaney correction shown in figure 5. For pair 23, the buoyanev correctiou curve of 0.5 ml. duplicates the temperature curve of 10 = 0.0025 mg.
The precise differenees in. volume betweeui the two panis could in lno case be determined accurately. To correct for buoyanicy it is at least necessary to know ou which pan is the greater volume. A number of tests were made to determine this point. In all thlree pairs, 20, 22 and 23 the volume on the right pan is slightly greater than oni the left. Furthermore, this differenee is greatest in pair 20, less in pair 23, and least in pair 22. By immersiing the flasks of pair 20 in water and calculating the volume of the weights, it was determiued that the differenee in volume for this pair is approximately 1 ml. From the relative behavior of the two pairs, 20 and 23, during the tests, the difference in volume for pair 23 was taken as about half that of pair 20. That of pair 22 was taken as less than half the latter. Corrections for buoyancy on this determination, yield curves for pairs 20 and 23 consistent with those uncorrected. In figure 5 , such curves show that the rate of gain after June was, within error, the same as before.
It appears then, from the data, that the gain in weight observed for the plant flask and for the KOH flasks, is not attributable either to error in weighing or to surface phenomena.
Though the data are not precise on the slight corrections required, after the effect of buoyancy is allowed, it appears probable that the plant flask gained in weight, after transfer to CO2-free air, at the same rate as before. It should be pointed out that a change in the vitality of the plant after transfer, caused either by a change in light intensity or by increased temperature during the hot summer, might conceivably cause a lowering of the rate of gaini. Actually, then, the curve of weights without correction may be as near the true situation as those after correction. In any experiment of this kind, the vital history of the plant is an essential factor. This point will be demonstrated significantly in a succeeding paper.
There remains for consideration, the question of CO2-leakage through the walls of the plant flask. The fact that the gas has possibly been demonlstrated to have leaked through the walls of the KOH flasks is not proof that it leaked through the walls of the plant flask. For in the case of the KOH flask, it is well knowni that KOH attacks glass. Leakage in those flasks was therefore probably made possible by deteriorated walls, rather than by defective ones. Fortunately, this was anticipated as already stated, by placing the plant flask in CO2-free air during the last half of the observation period.
From February to April the readings as showni in tables I, II and III, indicate that leakage of CO2 did not occur, the weights of the KOH flasks remaining the same. During that same period, the weights of the plant flask did show a gain. This is evidenee that the gaini in weighlt is not at-tributable to leakage of CO2. The proof of this inference lies, however, in the subsequent history of pair 20. From June to Oct., the external supply of CO2 was cut off from the plant flask. Nevertheless the plant flask continued to gain in weight at approximately the same rate as when the external supply was available. There is therefore no apparent reason for assuming that CO2 diffused into the plant flask at any time during the experiment.
This suggests another possible source of error. Assume that any of the gases included within the flask at the time of sealing subsequently diffused in part outwardly. A loss of gas would have caused a loss in weight. But, due to its compressibility, the volume of the flask may have therefore been reduced. A reduction in the volume of the plant flask, while the volume of the water flask remained constant, would decrease the buoyancy of the plant flask causing an apparent increase in weight. It would require only a decrease of 0.2 ml. volume to account for the observed annual rate of weight gain, namely, 0.22 mg. This is answered by the fact that the weight of the escaped gas would approximately cancel the loss in buoyancy, assuming for the moment that the flask would be capable of collapsing the amount required.
If, however, the internal pressure decreased gradually without a loss of gas, and if the flexibility of the glass permitted a decrease of one per cent. of the volume of the flask, then the change in buoyancy would account nicely for the observed increase in weight by the plant flask.
Consider first the property of the glass. If we assume 25 x 10-6 as the coefficient of cubic expansion for glass, it would require a lowering of the internal pressure one atmosphere to reduce the volume of the glass 0.0006 ml. This figure is obviously too low to account for the observed increase in weight.
Consider next the volume change in the flask due to the fact that glass is flexible. As a rubber balloon may be inflated or deflated by varying the internal gas pressure, so may we assume changes in a sealed glass flask. So far I have not been able to secure any tables or other data on the degree of volume changes in bulbs or sealed glass vessels. It is obvious that such objects must change in volume to a small extent with variations in internal pressure. But I am assuming that such changes are much less than one per cent. of volume, the amount required to account for the observed increase in weight reported here.
We come finally to the probability of a decrease in the internal volume of gas. Since the immediate question is being considered independently of *the question of leakage, the rare gases are ruled out because they are inert. Assume for the moment that for some reason they all leaked out of the flask, even though the percentage of argon exceeds that of C02, the total loss of the rare gases would account for 0.02 ml., assuming further that the glass was flexible enough to take up that volume, and that the decrease in pressure permitted such a change in volume.
At the time of sealing, there was not more than 0.006 ml. of CO2 in the flask. A There remains for consideration the gas, nitrogen. It is possible to assume that nitrogen fixing bacteria were included in the culture at the time of sealing. They would take N out of the gaseous state into a solid state, thereby reducing the internal pressure. If complete, the internal gas volume would have been reduced approximately 16 ml. and the internal pressure lowered perhaps 0.7 atmosphere. Assuming that the glass was flexible enough to collapse one per cent. of its volume, this decrease in internal pressure would be sufficient to permit the change. But there is an objection to this interpretation. The plants in all probability used up the nitrogen compounds in their metabolic processes, restoring the N to the internal atmosphere.
It is impossible to decide without chemical analysis of the flask contents at the beginning and end of the experiment, whether the normal nitrogen cycle occured or not. Obviously such an analysis is an impossibility. The impossibility of determining a point in question does not validate data, of course, but rather does it emphasize incompleteness in the experimental arrangement. In other words, while the N question has been answered theoretically, the question lacks exact experimental confirmation.
Concluding remarks It has been reported in this paper that green plants gain in weight while insulated from their material environment. In the second part which is to follow, data will be presented on 10 other cases, showing that such weight gain is to be correlated with the process of photosynthesis only. The inference will there be drawn to the effect that the gains in weight observed are explainable only on the assumption that light is absorbed as mass during photosynthesis.
This brings us at once into conflict with Einstein's equation E = I C2. This equation sets the mass limits obtainable through such an experiment as this. The values obtained in the experiment, are, according to various calculations given me, something like three decimal points too high. The equation itself has been verified experimentally from so many independent lines of approach that we are forced to seek an explanation of the discrepancy between the limits set and the values obtained in the present experiment. There are two alternatives. First, the present data are the result of some error or are explainable on some other grounds than the one suggested. Second, an unknown factor in light absorption during photosynthesis precludes a proper application of the equation to the problem.
It is our intention to reexplore the first alternative.
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